In Turkey, the need for housing has increased due to migration from rural to urban areas and rapid population growth. Problems such as squatting, environmental degradation and inadequacy of infrastructure have emerged as a result of rapid urbanization. In addition, after the Marmara earthquake in 1999, the concept of urban transformation has become the main topic because of urban renewal and the need for durable housing. Within the context of urban transformation projects, reorganization of the land, relations and analysis between public improvements and property have gained importance. Geographic Information System is one of the most important and necessary methods that enable the regeneration process to be better managed. In this study, Kocaeli where was the most of the earthquake effects is selected and the urban regeneration project applied to Erenler Cedit Settlement of Izmit district is taken as a case. An analyzable relational database is composed with GIS then mentioned data is compared with property information. As a result of the urban transformation, the changes in property are examined. The relationship between the land quantities and the sales or exchange tendencies is revealed by using Regression Analysis. Linear, logarithmic and quadratic regression models have been tested and it has been decided that the most appropriate model is linear regression model. Results are presented and the reasons are discussed.
INTRODUCTION
Urban areas are complex and dynamic systems. Cities play also a major role in the changes and transformation of many such issues in addition to reflecting the effects of physical, social, environmental and economic changes [1] . It is inevitable that cities need to transform themselves for many reasons such as technological developments and changing needs over time, social events and disasters. The idea of urban transformation first emerged in the 19th century as a result of the urban growth movements in Europe. Some regions were demolished and rebuilt. After the Industrial Revolution, many philosopher and planners were affected by the bad conditions of the proletariat in the major cities of Europe and accelerated the emergence of the idea of first urban transformation [2] . Urbanization movements in Turkey accelerated as a result of immigration from villages which grew rapidly in the 1950s, and the first steps of unplanned construction has been taken in cities which are not ready for this density. While the demand for the industrial sector increased, agricultural and farming activities declined in these periods. As a consequence of the mechanization of agriculture, decrease in the demand for manpower increased immigration to cities and due to this situation squatters have occurred [2] . For these reasons, urban areas need to be transformed and renewed. There are many different definitions of urban transformation according to their purposes or methods. In general terms, urban transformation is all of the strategies and actions which are implemented to improve the social, physical, environmental and economic conditions of the collapsed and degraded urban area in a comprehensive and integrated manner [3] . The concept of private property is defined in dictionaries as the ownership of movable, immovable material or intellectual possessions that real or legal persons may use in accordance with legal boundaries. Property is both a means of providing human needs and influencing people's social relations with each other and having a key role and influence in political system discussions. This situation has made it very complicated to reach easy and simple solutions to property issues. [4] [5] . The property rights in Turkish Constitution are defined in such a way that the goods and land can be used in a way that is useful to social needs and not contradictory to society [4] . In the case of a restriction on the use of the property rights, this restriction can be only regulated in the circumstances required by public welfare by law. Although the primary purpose of the urban transformation projects is the public benefit, the most important thing to pay attention is the protection of the property rights of the people [6] . Therefore it is very important to negotiate with the participation of the owners during the implementation of the projects for the protection of the property rights [7] . Many data which are related to each other and the land, such as plans, ownership information and infrastructure should be collected and analysed in order to make appropriate decisions during an urban transformation process. Thus, effective use of Geographic Information Systems is important and necessary for urban transformation projects. Geographic Information Systems are advanced systems which are used for the collection, validation, storage of the data of geographical objects, database operations of these, queries, transformations, analyses, geographic information transformation and display of geographic data information [8] . There are many differently designed database management systems, but generally relational database systems are the most useful for geographic information systems. In this system, the data are stored in the computer memory according to the data obtained from the table information. The tables with different data are associated with each other by using common columns. This approach is simple but flexible and is used often in Geographic Information System projects [9] . In this study, Kocaeli where housing and urban transformation projects increased after Marmara Earthquake (Gölcük, 1999) is selected. A relational database is created by using property data of the sample area Erenler Cedit Urban Transformation Project and acreage data of the parcels. Trends of the owners to exchange or sale are examined with various queries. ArcMap (10.1) is used as the GIS software in the study. The relationship between the land quantities and the sales or exchange tendencies is revealed by using Regression Analysis. Linear, logarithmic and quadratic regression models are tested and it is decided that the most appropriate model is linear regression model. The data of before and after Erenler Cedit project area are obtained from Kocaeli Metropolitan Municipality and Kent-Konut Inc. The main materials of the study are the 1/1000 scale pre-regeneration base maps, public improvements and information about the proprietors. The size of the area was a total of 45.379,22 m2, consisting of 128 parcels before the project. There were a total of 80 owners two of who are Kocaeli Metropolitan Municipality and Treasury of Finance. Also, there were a total of 25 buildings. The construction permission was limited to three-storey before the urban transformation in the area.
CASE STUDY AREA

GEOGRAPHIC INFORMATION SYSTEM OF ERENLER CEDIT URBAN REGENERATION AREA
The base maps, zoning information, parcels and their sizes in the area which are obtained from Kocaeli Metropolitan Municipality are edited in CAD software. Thus, information of the urban transformation project is made to be usable in ArcGIS without any data loss. The parcel numbers, names of the owners, amount of their shares before the project, the qualification of the parcels after the regeneration, the worth which were received by owners are edited in attribute tables. The tables are transferred to ArcGIS, and related with the spatial data to query and analysis. The relational database is designed as manyto-many (m: n) due to the existence of multiple shareholders in multiple parcels [10] . Many-to-many (m: n) relationship enables to query by switching between the tables used in the database [11] . It is given an ID number (PID) for each parcel to relate every shareholder in the parcels. Also, it is given another ID number (MID) for each shareholder to relate them each one or more parcels which are owned. The parcel layer and attribute table which include the percent and quantities of the owners are combined in order to query in the database. The ID numbers (PID) for each parcel are defined as 'the primary key' and the relation between all of the shareholders on one parcel or all the parcels which belong to one owner are defined. In addition, another attribute table was created by summing the percent of parcel amounts of each of the owners.
In the other step of the study, the worth which is received by owners for their shares is arranged in another attribute table. The table is associated with an attribute table in which the share quantities of by selecting the MID as common column. In this table "1" represents cash payment; "2", "3", "4" and "5" represent types of houses which were given to the owners.
QUERIES AND ANALYSIS OF THE SALES AND EXCHANGE TRENDS OF OWNERS
As a result of the first query on "Erenler Cedit Urban Transformation GIS", it is revealed that 78 private property owners have 39302.22 m 2 , and public property including Kocaeli Metropolitan Municipality and Treasury of Finance has 6077.00 m 2 in the study area. It is seen that the smallest total area corresponding to the shares is 10 m 2 and the largest total area is 2941 m 2 when 78 private property owners are sorted. It is grouped in order to be able to evaluate the sales and exchange trends of the owners according to their land sizes (Fig.2) . As a result of query for all of the private property owners, it is observed that 72% of owners have preferred to sell their shares while 28% have preferred to receive house/houses to exchange for shares. It is interpreted that the owners who prefer to take cash payment are defined as "Sale", and the owners who prefer to receive house/ houses are defined as "Exchange" in the study. The several queries to determine the trend of the sale or exchange for each defined owner groups based on land sizes in the geographic information system are shown in Fig.3 [12] . The results of queries are summarized in Table1. The relationship between the land quantities and the exchange tendency is revealed by using Regression Analysis. Linear (eq.1), Quadratic (eq.2) and Logarithmic (eq.3) Regression Models are tested respectively.
It is observed that the logarithmic regression model is not appropriate for this type set of data (eq.3). In the quadratic regression model given above it is been comprehended that c parameter is not significant (eq.2). Therefore, it is decided that the most appropriate model is Linear Regression Model (eq.1) The correlation coefficient between the land sizes and exchange preferences is calculated as r = 0.68, least mean error m0 = ±0.13 (13%) in the linear regression model.
CONCLUSION
 Every urban transformation project has its own unique consequences. It is important to identify the advantages and disadvantages of each regeneration project in order for following projects to be accomplished well. This is usually possible with GIS.  The data obtained from Geographic Information Systems can be analyzed with various methods and models. Some regression models are tried in the study.  One of the most important principles in urban transformation is the protection of property relations in the region. When all the owners in the project are examined, it is seen that 28% of them preferred to exchange. Therefore, it can be referred that the example of Erenler Cedit could not protect the private property entirely. However, when the linear regression model is examined, it is seen that the owners of less than 200 m 2 area did not tend to exchange. This is an expected behavior. On the other hand, it seems that there is a tendency to exchange for the owners of more than 200 m 2 area. When the all data set is analyzed by linear regression model, a correlation coefficient r = 0.68 is calculated for exchange preferences based on land sizes. Finally, it can be said that correlation coefficient for the project is strong and sufficient. However, it is expected that the correlation is stronger for urban transformation projects which property can be protected efficiently.  There could be several reasons why better results could not be got in terms of protection of property rights in the project: Erenler Cedit urban transformation project is one of the first projects in Kocaeli. Therefore, the fact that the local people did not have any idea about urban transformation at that time may have increased their sale choices. Rough topography and difficulties of transportation before the regeneration also may have reduced the interest to settle down in the region. Also, 1999 Marmara Earthquake may have reduced the desire local people to live in Kocaeli. Further, living ones in Kocaeli may have not preferred highrised buildings. Despite all mentioned negative reasons, it can be said that the private property rights were protected at a good level in this project.
